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circuit board. 

CONSTITUTION: Guard rings 40. 41 connected to circuit wirings 
27 are formed to the outer peripheral part of the circuit wirings 27 
of the matrix circuit board 26 constituted by forming the circuit 
wirings 27 having source wirings 18. gate wirings 16 and switching 
elements 20 arranged a matrix form on a substrate 24. Start 
controllers 38 for applying voltages to the circuit wirings 27 are 
formed in the guard rings 40. 41. The sure switching on of the 
switching elements 20 in the circuit wirings 27 is possible by 
previously applying the adequate voltages to the circuit wirings 27 
by the start controllers 38. The electrification of pixel electrodes 
22 is thus prevented and the deterioration of the switching 
elements 20 is prevented even if static electricity is generated. 
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CiisRrg 5 ] m^m 2 teeov h >j ^ xEi^»fi»c*5 
±»c}^fiEsnrcv h "J ^xiSi^affi£osi3i?3S£fcti<.> 

J;t/y-M3^i:. y-XiE^f:-y-MHi©cD3SMgp{c 



(2) 6-2 7 4 9 0 

2 

SV h U ^XBHti««cDSJi}^ffio 
[0001] 

JO tct>(OX'S>^o 
[0 0 0 2] 

h-r-i'XyU-l'<7)§fl%*<aB$nTt->«A^ cfT-fe 
f«SxwX7'U-l'{i^<OfiM*^L, 453t5cD±»it^5^ 

a-S i TFT (Tt/l/^rXS^Uay^^hv^J^X 
^) *<5efflLfcT^7^V7-Vh"Ji'X7?^0?SS-r-i'X 

[0 0 0 3] t<l5T, riJ'f--r7^Vh<Ji'X7?ie<0?$ 
Sr'-t'XT'H'ti, ieig(*-eSS;^^XSffi±{c, 

hEi^i:y-XEi®i:, X-Y-y^^Vi/^^^i; LT5tM h 
•^^v'X^ (TFT) fc«:WLfc|nlfSBai^*a«±»CJK 
fi)cLT*S-r K«Ji>xEi^Sffi*r$-rsajgU cn^rffl 

[0 0 0 4] c<om. •^hv-^T.Mmmm^mmt^ic 
mcjii.-oxmmmtimmi^. wiMmw.ti.x(o^mK> 

i TP T{iit#lC^«^{c?!fLT§il.^t?nTV>5tO-e 

[0 0 0 5] ^cr*. iae*, 04 t5^-r<j:3tc, 

2^i^m-^cii\c^-ox^m.mm^mtm. 

40 1 ot±. -r-t^m^^rSit-r/ciiio^fatDy-xgai^i 
8. 18. ■ t. i^^m^^m.•ttztbn^m.(r>Y-v 

Ei^ie. 16, •••fcjb^x'hUi^xtttcES^n/clHl 

«SBa^2 7*^:tf5xafi2 4±icjg^$n, *np.y- 

XiEi^ l 8i:y-hEiRSi 6i:«DHtciii^1ifii2 2. 2 
2. •■'•A^JgfiK^n. #iii^m8B2 2tt, y-xffii^i 
8i:y-l-jE^l 6<0!!SMgpjc}gfiR?nrcX'r'-y5^>-j^ 
m=f- (S5^h^:yi^X:{' : TFT) 2 0, 2 0, 
/»-LTy-XE19 1 8 tV- VmSi 1 6 fclcgSJSnT 
^fi)tSnTl->«, ^tT. 04{i:^-rW#l 2*^Silgx 
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T 1 4 rtcO(5]^E^2 7. EH^V— XBHiSI 1 8RZSY- 
[0 0 0 6] C<0:^-K'J>yi 2*JBfi!tL/£t<0T?fe 

[0 007] V h U ^XEiSatS 1 OcOKiS^lc 

K';>'^^1 2«:^»r^ifeL/-c?tfi:. c«Sji?nfciE^ 
[0 0 0 8] 

[|gB^A'P8ttL<}:ai:-r-5^ffi] LA>L**^e., ±fB?? 
T.^-y^y'^m^Z 07b^XY'y9^>y:tMc%JS*^if^ 

Xfii!*Si I 8 i:li!iiJSiifiS2 2CD|«fi:{iiaffiA<ife T F T 

>'^;l/(0^^, !t#ti:ili^S<S2 2*<v— xiHSai 8&tf 
y-h^l GlcMLXJEic^nLrcm'^iclt. TFT 
{4x-i'-y^>'y;i-7i:^»). iS«S112 2««mfij^ 

n5*T'±^LiBgtt. TFT*^5^fbLTLS'5o 
[0 0 0 9] *!^B^{±Mffi»Jl*fl?8t-r^rci6ti:^;jn 

[0 0 10] 

[SM^ft?j*-r5/j:i6<D¥S] *5gH^<0Vh«J^XgH^ 

i&mi. V h ij i'xt^jtcjEigt^n^fcv-xBfliiiSiteit/y 

-hB2*ai:, y-XiSi^fcy-KBHi^«3?Ma5ti:jgfig$ 

n rc X -y ^ V y i: L iggSEi^ A<sffi± tc 

fig*nfc-x'hiJ^>xEi^SS{c*5U>T. [HlKE^Oil.^ 
K U > y ic JBfig ^ nx 1/ ^ 5 C i: m i: -r 5 O T'fe 

So 

[001 1 ] »«a 2 fcieic^o V h 'J xEi^affiti, 
-=?h'J ^XttJcgEE^nfcV-XgSi^t3j:U;y-bffil® 

•V ^ > y^^ t L /-c [BiKE^*<sffi±ic}gfig ^ nfc 

vhU<>XEi^Sffi{c*jt>T, [aigSB2^<D^^jigPfcKlHl 
KE^i:SiK$n5;<f-K'J>y*<JgfiKSn, IslgSEi^ 
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icjgfigsn. 0KElSi::^-K'J>y«P^JcMlH]SSBffl^ 
K'J vytOij|jS^^J®l-rslgWg|5A':n-aLTW^S 
c i: i: -r 5 1 <D-pfe So 

[0012] w*«3 fcte««v h >j <>xE^affi{i. 

IS*«2ie«<Ovh'Ji'XBHifilSK{ut3i,^T, S»fgp 

m,w^ti3- K u vy©Wii/ieis^^g^ss 

»rXf >y5^vy^?i:, KSIBrXi'yg^vy^^^rfiJ^ 
70 [0013] 4 (CffilgOV h U XEi^Sffi{4. 

ii«^2tse<ovhy^xEjastgtt3t>T. ssfgu*' 

. [0 0 14] W*«5ii:fB«©vh'j^xiai^affi«. 
»*^2teK<ov^y ^xEiiasffifcfei^T. gjsfgp*^ 

[0 0 15] lf5R^6{i:fgit<DVhyi/XE*9Sffi<^ia 

vhyi^xt^tcE@^n/-cv-xEi|gfej;t; 

20 y-hfiilil^i:, y-XEI9i:y-hiE«g(0355MSI!tcjgfi)t 

}Bfi!t5nrcVh'J^XlH«9g«(DSi3S7?ffitc*5l^T. [h1 
SSBSSc0^^ilgi5lcte@Kgai|gi:Sie??n5;?- KU >y 

taav hp-^tc J;oT|5iSSEiSaii:taM^M£-rii t^l^ 

[0016] ii^^S 7 {uiaeWT h U ^ XEl^SScDSi 
JiTjffitis vhU^X*^tEB^n/cV-XgEli4oJ;C; 

(1) m&,sm<o9\-mmcmm^mi^t^m-sn^:ff~ 
KU^y^jgfiStU (2) em:^*^i;5ci:(7)T-*s 
iESn^hD— 5^aSte;<f-H'J>ytcJg^L. (3) 

mmmtmt:fj- ku ^ytoHfltcjsrrSP^jgfiKL, 

40 *n^/)>e>3g»rLTI5|iSEi^i:;*f-KU>yt«r*6ig-r 

[0 0 1 7] ffej, *siWT{±. ^ax-r-y^i/y^^tc 

tei/^T. iiilt<c^T35Si:t<OX'i''y5^yy^??:X-i' 
y^yif:ir>mmtmL. JfiiHl«,®T-&Si:#OX-f -y 

^ > y ^^^x -c -y ^ > y * 7 fl;-r 5 o 

[0 0 18] 

[ftffl] *§RIW<OT h 'J i'XE^SSJi. laIKEl^<Dn 
SgBJC;</-KiJi/y*JgfiKb. Kj^-KUvytc 
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[0 0 19] ^6tc. e®3>hn-^{cJ:oT[E]KBa 

mm-r ^ct Tsgse^tc o t k u v ^^gs o ^ 

^iSlcf^ (c (i K 'J V ^ i: mSSEjia i: «:®iM-r c i: 7!)^ 

^ct vmnm^Mm^mir ctf^^r^^^, 30 
[0022] 

[0 0 2 3] mmm 1 ] mmm i<ov h u ^xe^s 

i^iiSttt2 6(C*5t>T. liilgxUr 1 4 rt£0[El¥SE3^2 7 

-XE^l 8. 18. •••h. ^Sfl^^SS-r/cA^^T)^ 
IS<7)y-hBS^l 6. 16. - -ir/j^-y-hU^X (It ^0 

6^^S(coy-xE*li 8^y-hE«gi 6i:0^1tciii^ 
mfis2 2. 2 2. •••/j^JB^^nrv^^o Siii^®<S2 
2ti. y-xE^i 8i:y-hEtai e (O^MSPtcje^ 

^n/cX^'y^^^^^ (f5flSh^V>^*X^ : TFT) 

2 0, 2 0. •••^y>LTy-xE*si 8;SLt;y-hE 
*si 6{c}g*^^nTi>§o 

[0 0 2 4] r^-r-^rvFij^xffl^^-r-rxT^u 



^^F^T6-2 7 4 90 

nri^^^t)\ t^-rn<7)asco<gigTfeoTt>vhu^x 

Ctti^X*^^<DX\ ^nmit. H^xUT'l 4f^cr)7^ 
•r^rv h U ^X?KB^HT^^xyu^a)1Sjg(i4$»Jtc(iFcg 

[0 0 2 5] ^LT. *^fififf>JcO-Th'»J^.XEi^SS2 
6 ^Cfc^,^T{i. IS^XU 7 1 4 coi^^gptc^ 1 F U 
>y4 0 tS2:^-FU ^^4 l/)^JB^^tiTV^:5o m 
l;?/-FU>y4 0, m2;^;-F»;>^4 Hi^m^b^ 

cn^j^-FU v^^4 0. 4ni®^x»;7'i 

4f^cDln]gSE$S2 Hf]-^. ^l;^-F»J V^4 0(i 

y-xE*ai 8(c. m2is-h'v>^4 \ 

[00 2 6] mi:9-F'J>^4 0^^2;^f- 

FU>^4 UiSar^^^Fn— ^3 8^/^LT^$ig^^n 
Tl^^o ea:3>Fn— ^3 8ti. X-f''y^>^^^2 
0^X'Y^y^>^;i->ttffitc-r^«JE^fS*^'t^^€»O 

3 stLxmrn-r^^mmm^. T¥Ttmmrj:a~s 

i^i^fflb. 4-^^>^-V'>^>'3 > (n*-a-S i/i-a 
-S K n*-a-S i/i-a-S i/P*-a-S 1^) . 

[0 0 2 7] ?e»tc. eiBrnvFa— 5^3 8(c{i. 

e«;b^^u§fc<D. ^t^-jmmc^-Dxmmti^^i: 

^^<Dxrs< t^^ SaavFa-^3 SirLTti. X 
-r^y^>^^^2 0^X^*v^V<^;t>«ffiti:^^<Otc 
^SM^m (fi?»J^tf. n^^:x^;l/T F TTfeijTti. 

^tc^/c. San^Fa— ^3 8^LT. U — ^;6^^>:& 

[00.2 8] .COVFU^XE*9Sffi2 6 cOlHlSSEifil 2 
7*5<fct;:^-F»; vy4 0. 41ti. :^^XS=K24± 
lii. WM{*t?fe^T a. Mo. AUG u^«rX>'^'y> 

ffi^xb^ Fnvtr-Affi-ejB^u. >■^^Fuy^^7'-<. 

[0 0 2 9] *||Sa{?iJ(0vFU^XEj^S«2 6^C^3^/^ 
T«i. (sISSE^2 7 i:;^-FU Vi^4 0. 4 1 tt^m 
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iii^ffl TFT (ommi^'^^mi^tmm^ nrco. ^mic 

<fc ^fg^tc: J; o TiHiSSE^ 2 7 cofflfl/)^^ i: ^ c i: t ^ 
[0 0 3 0] 1#tc. e^ttaJ^m;6^gAR^nTt^:S^^c 

7s^^y^y^m'^2 0(OT F TOX-T VfitnL 
^/h:?<-r^Ci:*^*C^. SilltCX-r'y^>^^^2 0 

[0 0 3 1]!^. mmmtrnti^i^mt^tiri^rjii^mic 
^>y^-T2 ooT F Tc>y-H/y-xra®iE^/J^^ 

< I$T F TCDL^l>ffiraj[Ei?:»>'7 h^®/M®tc}IIl^ 

[0 0 3 2] :*:^j5Efi?>JT*(i:T FT^ffll^/cT^x^ 
r-^hU^X:^^OfSp^0T'^xyW;S:CT^Lrc*V * 

7^7^^y'vhU>>X:^^(D^B^-rw'XyU^. #»6t 
hu^x:^^c7)fgs-r>rxyu^. ^a:7^'yh7^^X 

[00 3 3] mmmz'} ii]5fSff>j2<ovhij^xBEi^s 
ffi^^2^#fiaLTitt0^-rso ^-2{c.T^-rvhu<>xE 

3 6 :^^l|j5Sff»J KO-^hV^ XBBi^SS 2 6 i: S;^: 
^^ti. IeJgSEi^2 7 h:^-K'J><:^4 0. 4 \ t<Dm 
iC^m^32. 3 2:^Bf&LrcCt{C$>^o SE»fgP32 
(iJI^^X^^y^i/^/^^3 0 t^mm'F2 8 i:7^^e>«5/S 
^nri^^o SKX^^y^V^^^S 0{i. [ElKEi^2 
7 i:;^-K'J>^4 0. 4 1 cOffliOSil^ie^^r^g^ 

Xgd*aS1g3 6^c^5V^T^i. gS»rX-r'y^>y^^3 0 
tin5BMh^>i-*Xi5? (TFT) T«}*?nTl^^o 
[0 0 3 4] e®^^2 8(igfKX-('^y^>y^^3 0 



(5) !|#r^^ 6-2 7 4 9 0 

vy^^ 3 0;?>^X^*y^>'^;4->tt^i:^0. {hISSE^ 
2 7i:;^-KU>y4 0. 4 \ ti^mmikMtrs^o ^ 

ES2 7 i;;^-KU>y4 0. 4 1 iiiOfflfiteiUfe^n 
§o ^©^?2 8tCiaffl*rS*:RI®fteU. T F T^l^l? 
^a-S l^^^fflL. 4-x^:i^-v><>'>3 > (n*-a-S 
i/i-a-Si. n*-a-S i / i -a-S i /P*-a-S 

[0 0 3 5] ea^^2 8(i}g»rX-r^y^>y^^3 0 

fi^BrX-Y-y^vy^^S 0«r»JSJ-r^tO. 
tcJ:oTea;^^^i;^-^T»»rX>r*y^>y^^3 0 
^Mp-r^tO. ^m:^«:fiJfflLTg»fX-r^y^>y 

20 ^^3 0 ^um^^ i,(Dm. 9\^m\c ^ o rmmti^^ i: 

gf»fX-Y^y^yy^?3 0«:$tJSJT#^t(7)T*^nff if 
8tLTtJ:. a»rX^^y^>y^?3 0(7)X-r*y^>y 

(f. von^2v. Voff^iv) ^timcm^x^. ^ 

T*feoT^>Sl/\ {?!IAtf. X:$f-r^ *y AMl?tCfflV^ 
^n§^^y^lHl£S«:ffiffl-r^Ci:tT?#§o ^e»tc$ 
/c. ^S^^ 2 8 i:bTy-y7b^li^;5:<g«(7):^^V^3 

2 7 t;^-KU>y4 0, 4 1 i:^*e^^-ii:T*3<^tc 

^y ^::/y^^ 3 o ^x>f y=^>^:i->iKmt Lrmm 
E^2 7 i:;^-KU>'y4 0. 4 l i:^»ii^-^-5^tc 

[0 0 3 6] C(0VhUyxE^S«3 6(0I5]SSE^2 
^0 7 4oJ;t/;^-KU>y4 0. 4 Ut. ;^f^XSffi24± 
tc, ^Smf*Tfe§T a. Mo. A U C u^^X/^y:$r 

Si t^miiio/ ^^->ic m^T ^ct T'Siig ^ ntf § o 

[0 0 3 7] *^Sfifi?ij£0-Th»J ^XE^Sffi3 6ti::fel^ 
Tti. *iaj§^ ([Hl^Ei®2 7lC|gS()[alSS;&}gig?'r^jg) 

{c(±, efB^^2 8\cnm^i'^m^-^ri&mm'^2 sx 
mmti^^i:'^'^. in-s. 1211^^2 8i:LT*Ri®ftfe 

^^L;^Hi:T. S»fX-<^y^>y^^3 0«:X-r*y^> 
50 dr:t>ikmt{.Xm^RWi2 7 tiJ-Y^VXf 4 0, 4 
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1 i:*j»jS^ii-Tte<o Is]«SE^2 7 i:;^-KU>y4 
0. 4 1 i:^©ii$-iJ-Tfc<ci:T\ v-XSB«ai 8fc 

[0 0 3 8] ^6{C, <1<0|5IKE;^2 7f::^-KU>'^^ 
4 0, 4 1 *^S|jlbTI/'>5^»i:. e«3>hn— ^3 8 

A^e>V-XEi^l 8St/y-hE^l BIcajEA^BlAP? 
n^CiiX\ X'>' y^>y^^ 2 0*<X'i'>v^>i^2j->' 

9^:x^>-^^2 0tO^fkA<3£C5c:i:A<;S:l,\ iJtf;:, fSM 
a >' h □—■ 7 3 8 ^JB^Lfc2^|^j5SeiJi7)T h I) ^XBEi^ 
Sffi3 Sterol -"TJi, aSfl<IfcX'f'-yg=->^f^^ 2 Otc 

[0 0 3 9] ig»iH]^*g^*^L, mmmifR^n& 

^orcBSfeiti. ^mm^ 2 8 h LTtOpfcH 

LXlS^'^f}^m\7.-( -y^f-y'^m^f-^ 0«T F KOLt 

-i'-y^>^:t7*>c«i:L> [H)^gS^2 7 f:7!;-KU>y 
4 0. 4 1 i:«rlfe^^-a-ntf^US In]SSE}^2 7 tjsr- 

K'j>y4o. 4 1 tA'*e»$n5ci:T\ ®n,m§i2 
[oo4 0]tsoT. mmz(o-^v^}<7yi.msiWs.3 

6tc*3l,-'T{i, ;^-K'J>i^4 0. 4 1 «r|si«IB2tS*^e> 
mim^-t^c&-mtS^rs.\,\ ^r>r. lHlSSEi!S2 7<DKji 
B#A^e.|gKl|51!^*SiK-r5*-p3?f-K'J:/y4 0. 4 1 

|gifi|5iss<oj$li^ t T'Slf|^?*m**i^«W-r S c i: 
[00 4 1 ] :^-F'J>y4 0. 4 1 i:lH]ISBBigl 

2 7 tnm'M/t/m^^mcmm-tctii^-^mx&^n 

ls]SSiH^2 7 t:^-FU >y4 0, 4 1 i:^jeig£ 
iTcfglc, StfESSE^ 2 7 i:;i?f-K "J v^t*jj9il2H± 
t?f*:dc:i:A^T*^. ^SBfi:*5ttS[5igSiE^2 7'<D;Blg 
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A^pfflgh^S. StoT. [5lSEi^2 7 0:t:S^^}«Ic^ 
[0 0 4 2] iSi. «S{©ifKh7>->*X^?*^P>iS:S^Br 

x-r-yf^v^jg^s 0. 3 0. • -oy-hm^it?"] 

li:Si:46TgEgEL. WiM.tlHLtzf-vm't^tiS-V^Jy 

yo [0 0 4 3] fi«^?2 Sf^fifl^'j^rigT^-y-lHJK 
Ei^2 7 i:;*f-KU V^4 0. 4 1 i;«r|gig!U. lUKiE 

^eiftp-r ?>ctx. TFT30 (oi&miSL^'mmic !ui± ? 

its Ci: So EH^. SBrX-t*-y^vy^?3 OiD 
T F T n >'*;l/O^I^, ±mmi& 2 8 ^M^t^ 

20 9l*p-rSCfc-effi||{i:TFT3 0lCi3t,->T(slSSEJ§2 7 
i:;«/-FUvy4 0. 4 1 {i«5lgi*nSo COK!, 

ic. TFT3 o<Dy-Ftt«sfi:t«jE*en*D-rsi:«e^ 

14aj:t)i«$So 
[004 4] [||)5fi^j3D ±f2ll)!ieiJ2T-^U/-cVhU 

[0 0 4 5] ^wm^i'<omm<Dai^^mt lt. 

So Tffi agStafflO!)) {iRv<l 0 ^ n •??Sn{f S < , 

T'^sf£tt{gt/>ffl-p*S7?*<^aaaA^;*:^ 

LVo 

[004 6] C<D||iSg0lj3O-=<'HUi7XE*9»«tC*5(/^ 
40 T. |5igSEiS2 7 i::tf-Fy:/y4 0. 4 1 

•yrStcti, ^6Prgi5.3 2 i: LTOPlSgfiim?tO«tn;«r/h 
?<-rntfJ;(/^o in-fe, SJ»fgB3 2<DPl^ffifii^^i:L 
T)l£«®^^«rjafflUTi/''S*^{f, ^T^JSm^^tc^ 
^m^L. ^<Offita<a*/h^< t.T|5igSE«a2 7 t;*;- 
F'J>y4 0. 4 1 i:«-iSf31?-a-T*3<. IS1KE1S2 7 
t:«'-FU>y4 0. 4 1 i:;S:J!9ii2--ti-T*5< ci:T\ 
V-XiB^l 8i:y-FgBJai 6i:A^^^LTI,>SflD . 
X. ^nP.<Dra»c:§|flS(»cJ;sa{ijr||A'^i;SCi:*<35: 
<*S„ J;oT, «mA^fice,-r, Si^fflT F T<0J6Mi 
50 {4:-^it^Ji»A^®lS?tifc'?,' )!ii{«tc.feS5^sati:J:-3T15i 
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!1 

[0 0 4 7] ^etc. c(omnmm2 7 t'^'-v^)y^ 
4 0.41 t-hmm\.x\^^^m\c. eSrj>hn— 

iimji<.. I^S^(7)^*tCj;§X^'V^>^^^2 OCO 
M(CX^^y^>'y^^2 OtcSJE^miflPLTl^'ScOT. 

[0 0 4 8] $/c. iKKi[nigs^«s«?L. mm^Mm^m 

-T^^teOmt^^) . ffi^nfii^iiftP^Hi:TlE]I^Eifig2 
7 i:/i-K'J ^^4 0. 4 \ t^i&m^^txi£S^l\ \B\ 
¥SE^2 7 h;^-K'J>^4 0. 4 1 i:/)^Jfe^$nSC 
©KBE^2 7(ilKi!)[Hl^tcJ:oTcD^{c|ga)^n 

Tt>. y/-K'J>'y4 0, 4 1 ^(nlttiS[Ua/j>6^»rRJi2c 

■r^ie:^2iw«ci\ j:ot. (ni?Sffi*Si2 7(7)8:<ja[»$;^)^?»ig 

[0 0 4 9] ^/c. ;^"KUV^4 0. 4 1 ^[HKBffi^ 

T'^^o fitoT. IilKSEl®2 7C0«|g;&l^OT*ttT^S:3 
Ch:6^T*^. ¥S^tCj5tt§lHlSgHJ^2 7cOl$S;b^pItgi: 

[0 0 5 0] immm4'} mmmso-^hv^^^mmm 
^}g}n[Eiffi4 2^mm-r^ctii^T^^o 

[0 0 5 1 ] laatcfci^T. 
Ro : fifit4 4 (D-^<7)ffitafii 
Rv : ^i^^tCjcO RL~RH (Ro=RL. Ro«RH) 

m 



(7) i^M¥6-2 7 4 9 0 

12 

Tr: h^^S^X^ (fiL. Ron«Ro. Roff>RH»R 
VR: :V-Ky>^yfOmffi 

Vx: RotRy(Dmj^comi{LV&^!^6h^y>^X^Tr 
(DMiiL 

Vs : EKSa^comffl 

[0 0 5 2] IISS0tj4COVhU^XE^Sffitc4ol^T. 
4 0. 4 l^^ii-rStCti:. Rl^afii[sISS4 2^^4:i:L 

ccom^. ^ir9imic^^r-^^m,tm=i^4 eco&tnm 

Ry^' RV-RL^Roi:-rSo -r^t, Vx% (VR+V 
s) /2 ^^So -»®atCj:oTVs;bWRtCjtfbT^ 
tC^^L/c^. Tr:6^n^'V>'-^;l/F E T (Field Ef fee 
t Transistor : SSSSfjH h^Vi^X^) -eSntf. Vs 
/)<v-xmi:^0. hv>>^x^Trcoy-hv-x 

^JEVgsti. 
2(? Vgs=Vx-Vs 

^ (VR-Vs) /2 i:;S:So 

h^Vv^'X^TrtOL^l^ffiSEEVth (&V) (Cj^tLT 
Vgs;b\ Vgs= (VR-Vs) /2^Vth tt^^t. h 

U>^40. 4 1 i:lllfSgEi|«2 7coraofflcfixRfi. 
R^ (2Ro Ron) / (2Ro+Ron) 
= (2 Ro- Ron) /2 Ro (VRon«Ro) 
= Ron 

fifoT. ^^m,m\B\^4 2^ii:tLT(Di§.tnmR^^±m 

[0 0 5 3] IWiaitC, h^>v?X^Tr;5)^n^'^>^;l/ 
F E TT^feoT. Vs:6WRtC?*LTiElC^SL/c^tC 
(i. VRj^j^V-XUffih^S:*?. b^>v^X^TrOVgs 

Vgs= Vx-VR 

= (Vs-VR) yz ti^^o 

VthtcJ4LTVgsA^ Vgs= (Vs-VR) /2>Vth 
h-^Vv^XiSf TrtiX-r*y^V^;*->*f^^ 
^0. R = Roni::5:^o SfoT. Pl^afiilsiK 4 2 

[0 0 5 4] ^rc. hv>>?Xi5f Tr;b^p^-\'>':^;l/CO 
*i^T&oT^>. VRJCj^-r^VstO^lim^O^^tCj; 

[0 0 5 5] m^mmz 7<D^m^rcimmm§i2 7cr> 

mmmT\ ]B\^SM27 t:ff-h*V>^4 0. 4 \ 
i&Bt^\at. ^SgftxlHlK4 2C0^»i:LT£0ata{ii 

so T^^ffiln:^^4 6CDajrLfi[Rv;&Rv=RH»Ro IC^t 



-7- 



(8) 

13 

§o -t^t^ Rv»Ro Vx=VR 

2 7tc9lAp-r^S{icDiEa:&VsL<Vs<VsH tLT 

a>h'7>i^7.^T^f^^^^^^ry^^Jl^ E T(Dm^. VR< 
VsL 

® h^>i/'X^TrA^p^i'>:t^;l/F ETCO^^. VR> 
VsH JO 
[0 0 5 6] h^>>^Xi5?Tr/)^X-Y^y^>'^:t:7<0 
lHlS8EfiS2 7 i::^-K'J>y4 0. 4 \ t<Dm(D& 

R = RH+Ro 
= RH ^^^o 

6tlc*5i/^T. IiISSEi^2 7 i:;^- K'J>'^4 0. 4 1^ 
ntfcJ:<. le]S8Eja2 7i:;^-K'J>y4 0. 4 1 

L:^L:i:;b^^<;5:§o <toT. ^mt^mc^-r. mmm 

[0 0 5 8] tSibiC. CC0I51gSE^2 7 ^;^-KU>y 
4 0, 4 \ ti)mmLX\.^^mc. iSm::i>ha—'y-v 30 

i:7b^:^<. g|fl^cD^^lCcfc§X^^y^>^^^2 OCO 
^L/c^HSEfiBJtOvhU^XgBj^Sffitc^sl^Tfi. Sis 

[0 0 5 9] $/c:. I^K[aISSSi^4S^(c|gSJiIilK*Sig? 

taieiss 4 2 o^^mmnimvi^'^xm^wm zihu-Y 
'jy^4o, 4 1 i:^t6^^-t^ntfav\ \B\^nmz i 

i:;tr-KU>>/4 0. 4 1 i:;b^t6i^^n§ C i:T% 
Eta2 7fiMfi()[5iKtc<fcoTOdt^itc|gij!l$n'5<fc^tc;Q: 
tiEeoT. .CC0llSgfi?Jj4C0vhiJ^XiE®Sffitcfei^ 
T^>, :^-KU>y4 0. 4 1 ^lHlSE^:<)^e>«J»T^£ 50 



4tBa¥6-2 7 4 9 0 

14 

-t^'imtl^r^\^\ <fcoT. lHlKEi®2 7cOSim/)^e»ig 
l!)[E]gS;&gS?'rsST:^-K'J>'^4 0. 4\^mm\. 

[0 0 6 0] S/c. ;^-KU>^^4 0*. 4 1 tlElSSia^ 

T% lB]i^SS3S2 7 t;tf-K'J V^^4 0. 4 \ t^i&B 
L. [HlSSEja2 7 0«ia«:ff*o/c:^tC. Stfpf^aSi 

ig?4 eicnm^r^m^^x^^mtfi^^ 4 zomtxim 

[0 0 6 1] 

nxrj:^^(ox. mm^imti^t$:^mt^tixi^^m\c 

mtc ci: S fg^lc <fc o x^&s^comia^im^ Ua6^ c 
^^{i:. i&m::iyhm-'^{cxm^^micmmicmz^W 

mLxi5<ctx^ x-r^y^v^^^^&egnicx-r^y^ 

m=?(D'^it^m±t^ct<Dx^^(o^(ox\ -t^^m 
m^s^m^m-tc t<ox^^^(ox$>^o 
[0 0 6 2] ^fc. ^misMit:/s-h*vy^cDmm/'t& 
m^m'm-r^mm^ti^m&^tix^^^cDit. ^^mwi 

^<Dx\ mm^m^mmLxmm^iim^m'rsmiim 
<rsr>rcmcit. t^mmcx^B\^iimt:^-h*v>^ii 

i&m-^ri^ctx. mmfmitmmmmc^':>x(D^ic 



(9) 



6-27490 



J5 

So 

[0 0 6 3] $e.lc, ;«f-K'J >i?"«r^»iK?£L&t/^C 

[0 0 6 4] $tz. iS-h'oyift^^Mmtoimmx 
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[03] BI^fifixdH^OlHiffilHl^SffeSo 

So 





1 0 




1 2 




1 4 




1 6 




1 8 




2 0 




2 2 




2 4 




/I/ c. u 


^ r y ^^hCtocsbizk 


2 7 




? ft 




o u 




. 3 2 




3 6 




3 8 




4 0 


^ 1 ;^-KU>'i^ 


4 1 


^2:<jr-KU>y 


4 2 




20 4 4 




4 6 





[01] 



[02] 



26 



38 



4|- 



T T X T 



18 i8~ 



40 





L30- 
41- 



T 



16 
22 
-20 
-22 
16 



-9- 



(10) 



7 4 9 0 



lO 



40,41-^ 



44 

WVNAA 



42 

\ 



Vx 



-12 

14] 



Tr 



rz 



I T T T T T 



21 
-16 



f T > T T-i- 



-20 
- 22 



'7 ^22 



46 
Rv / 



R Vfi R L^R HT'Rli^ 



J L 



27 



20 



Vs 



-10- 



